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DETAILED ACTION 
Continued Examination Under 37. CFR 1.114 

1. A request for continued examination under 37 CFR 1.114 was filed in this 
application after a decision by the Board of Patent Appeals and Interferences, but 
before the filing of a Notice of Appeal to the Court of Appeals for the Federal Circuit or 
the commencement of a civil action. Since this application is eligible for continued 
examination under 37 CFR 1.1 14 and the fee set forth in 37 CFR 1.17(e) has been 
timely paid, the appeal has been withdrawn pursuant to 37 CFR 1.114 and prosecution 
in this application has been reopened pursuant to 37 CFR 1.114. Applicant's 
submission filed on 8/21/2007 has been entered. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 8/21/07 is in 
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Response to Amendment 

3. The declaration under 37 CFR 1.132 filed 8/21/2007 is insufficient to overcome 
the rejection of claims as set forth in the last Office action because: the showing of 
unexpected results has been deemed not commensurate in scope with the present 
claims. 
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a. The showing of unexpected results are directed to a single type of 
component of gas turbine, however, the claims are direct to any component that 
has a ceramic outer layer. 

b. Additionally, the showing only discloses a showing of deposition of 
platinum/gold mixture or platinum alone as the reflective coating, however the 
claims are open to any number of reflective coatings. Therefore it is the 
examiners position that the applicants showing, platinum/gold mixture or platinum 
alone, is not a representative number of species to sufficiently establish that the 
shown results are applicable to the entire genus of "reflective coatings". 

c. The declaration fails to appreciate the deposited ceramic coating and 
merely discloses that a ceramic barrier coating is applied by air assisted 
spraying. However, the claims require applying any one of the seemingly 
expansive genus of ceramic coatings and the examiner can not determine from 
the declaration which ceramic material was deposited in the supplied testing. 

d. ' The applicant has argued the present claim results in enhanced inhibition 
of reflective coating to erosion, corrosion, and diffusion into the ceramic, 
however, such a statement has not been supported by any factual showing and 
therefore must be deemed mere speculation or opinion. 

e. The applicant has argued that the present reflective coating provide 
advantages versus the other application methods, see paragraph 4 of 
declaration, but has provided no factual showing or comparative showing and 
therefore must be deemed mere speculation or opinion. 
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f. The tests run by the applicant, see paragraph 5 of declaration, discloses 
annealing to specific temperature, however, the claim is open to any number of 
temperatures, specifically, the claim merely requires firing to form a coating, and 
therefore the showing does not provide a representative number of the firing 
temperatures to support the entire genus within the claim as written. The 
examiner notes that the firing temperatures are 1400, 1650, 1800 °F, however 
the claims are open to any temperature. The showing is also not commensurate 
with claim 14, which discloses the narrowest range of firing temperatures, 
because the end points have not been shown as providing the argued benefits. . 

g. The test results also fail to appreciate the areal weight of either the 
ceramic coating or the reflective coating, and it is unclear whether the showing of 
unexpected results apply to all values of the areal weight of the two coatings, 
which is encompassed by the claim as written. 

Response to Arguments 

4. Applicant's arguments filed 8/21/2007 have been fully considered but they are 
not persuasive. Applicants arguments are discussed in section 3 above. 

Claim Rejections - 35 USC § 1 03 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
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subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

6. Claims 1-6, and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer and Rigney et 
al. 

Nagaraj et al. teaches a method of applying a heat reflecting on a nickel-based 
superalloy component of a gas turbine engine by applying a ceramic thermal barrier 
coating onto the substrate by plasma spraying and then applying the heat reflecting , 
layer of gold or platinum on the thermal barrier coating (Col. 3, line 26-Col. 4, line 24). It 
is the examiners position that the ceramic thermal barrier coating dries prior to 
application of the heat reflective coating. Nagaraj et al. does not teach the claimed 
method of applying the heat-reflecting layer. However, Nagaraj et al. teaches that the 
heat-reflecting layer can be applied by any conventional deposition technique (Col. 3, 
lines 49-57). Klabunde teaches forming a reflective metal layer, such as a gold or 
platinum layer, on a substrate by forming a dispersion of metal particles and organic 
solvent carrier, applying the dispersion to a substrate and then heating/firing to form the 
metal layer, where the dispersion can be applied by spraying (Col. 3, lines 35-65; Col. 6, 
lines 30-54). 

Nagaraj et al. in view of Klabunde does not teach the spraying is an air assisted 
spraying technique. However, using air to atomize and project a spray for coating a gas 
turbine engines is well established in the art, as shown by Kirk-Othmer. (see page 672, 
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Table 1 , page 688, Table 2), and hence would have been an obvious method of 
spraying the heat-reflective coating because of the expectation of successfully forming 
the reflective layer. 

It would have been obvious to one of ordinary skill at the time of the invention 
was made to apply the heat reflective layer of Nagaraj using conventional spraying as 
taught by Klabunde and specifically the conventional air-assisted spraying as disclosed 
by Kirk-Othmer because of the expectation of successfully applying the heat reflective 
layer on a gas turbine engine. 

Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer do not teach 
the gas turbine engine having an outer ceramic layer. However, Nagaraj et al teaches a 
gas turbine engine part, while preferably formed from a nickel-based superalloy, can 
also be dther suitable high temperature materials (Column 3, lines 29-31). Rigney et al 
teaching of a thermal barrier coating for a gas turbine engine discloses that deposition 
of a thermal barrier coating is advantageous to insulate a superalloy and/or ceramic 
substrate from high temperature. 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer to use 
the ceramic substrate as suggested by Rigney et al to provide a desirable insulting 
coating because Rigney et al teaches both a superalloy and ceramic coating at known 
in the art to be subjected to high temperature environments. 
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Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer and Rigney 
et al. does not teach the claimed amount of reflective coating mixture and thermal 
barrier coating applied to the substrate. However, it is the examiners position that the 
amount of these coatings applied to the turbine component are known result effective 
variables, as not enough of these coatings applied to the component would not provide 
the desired heat reflectance and thermal barrier properties, and too much would not 
offer additional benefits of increased heat reflectance and thermal properties. 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention was made to determine an optimal coating amount for the heat reflective layer 
and the thermal barrier layer, in the process of Nagaraj et al. in view of Klabunde and 
further in view of Kirk-Othmer and Rigney et al., through routine experimentation, to 
provide the desired heat reflecting and thermal barrier properties for the turbine 
component. 

7. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nagaraj 
et al. in view of Klabunde and further in view of Kirk-Othmer and Rigney et al. as applied 
to claim 6 above, and further in view of Vakil. 

Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer and Rigney 
et al. does not teach the claimed thermal barrier layer material containing lanthanum or 
cerium. Vakil teaches a nickel-based superalloy gas turbine engine component having 
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a ceramic thermal barrier coating, where the coating can include cerium (Col. 6, lines 1- 
25). . 

It would have been obvious to one skilled in the art at the time the invention was 
made to use the ceramic thermal barrier coating material of Vakil, including the cerium 
component, in the process of Nagaraj et al. in view of Klabunde and further in view of 
Kirk-Othmer and Rigney et al. with the expectation of providing suitable thermal barrier 
properties, as shown by Vakil for nickel-based superalloy gas turbine engine 
components. 

8. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nagaraj 
et al. in view of Klabunde and further in view of Kirk-Othmer and Rigney et al. as applied 
to claim 6 above, and further in view of Eppler. 

Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer and Rigney 
et al. does not teach that the ceramic thermal barrier coating is applied by air assisted 
spraying. However, Eppler teaches breaking down a ceramic into fine particles and air 
assisted spraying them onto a substrate (Page 955, Column 3). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to modify Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer 
and Rigney et al. to use the air assisted spray technique suggested by Eppler to provide 
a desirable ceramic coating on a substrate Eppler teaches air-assisted spraying is 
known in the art to provide ceramic coatings onto a substrate. 
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9. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nagaraj 
et al. in view of Klabunde and further in view of Kirk-Othmer and Rigney et al. as applied 
to claims 1 above, and further in view of Tecle. 

Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer and Rigney 
et al. does not teach of providing a reflective-coating mixture with a noble metal 
encapsulator. Tecle teaches of a method for forming a palladium, silver, gold or 
platinum in an organic carrier (Column 3, lines 25-35). Tecle discloses utilizing an 
encapsulant material to limit the required amount of solvent (Column 4, lines 59-67). 
Tecle utilizes a metallic colloidal solution with fluxing agents to coat ceramics, metals, 
and ceramic/metal composites (Column 7, lines 10-31). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to modify Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer 
and Rigney et al. to use a solution containing a metal encapsulant and fluxing agent as 
taught by Tecle to provide a desirable metallic coating because Nagaraj et al. in view of 
Klabunde and further in view of Kirk-Othmer and Rigney et al. teaches using a metallic 
pigment in an organic solvent for coating a surface and Tecle teaches a metal 
encapsulant reduces the large amount of solvent required when coating a ceramic or 
metal substrate and fluxing agents are provide enhanced adherence of a coating to a 
substrate. 
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1 0. Claims 11-13 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer and Rigney et al. 
as applied to claims 1 above, and further in view of Akechi. 

Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer and Rigney 
et al. does not teach a reflective coating mixture containing a glass or ceramic 
comprising up to 25 wt% of the reflective mixture. Akechi teaches of using glass frit and 
noble metal dispersion in an organic vehicle to from a coating (Abstract). Akechi 
discloses using 1-3 wt % glass frit and 37-59 wt % noble metal powder in a 40-60 wt % 
organic vehicle (abstract). The subject matter as a whole would have been obvious to 
one of ordinary skill in the art at the time the invention was made if the overlapping 
portion of the range as disclosed by the reference were selected because overlapping 
ranges have been held to be prima facie case of obviousness. See In re Wortheim 191 
USPQ 90. 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to modify Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer 
and Rigney et al. to use the glass frit/noble metal in an organic vehicle taught by Akechi 
to provide a desirable noble metal coating which experiences no deformation when 
coating. 
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1 1 . Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer and Rigney et 
al. as applied to claim 1 above, and further in view of Skoog et al. 

Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer and Rigney 
et al. does not teach a firing temperature. Skoog et al. teaches of a gas turbine engine 
with a metal or a ceramic diffuse reflective barrier coating fired at a temperature 
between 800°F to 2500°F and more typically 1650°F (Column 10, lines 65-68). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to modify Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer 
and Rigney et al. to use the firing temperature suggested by Skoog et al to provide a 
desirable firing of a reflective barrier coating because Nagaraj et al. in view of Klabunde 
and further in view of Kirk-Othmer and Rigney et al. teach of firing the barrier coating on 
a gas turbine engine part and Skoog et al. teaches of firing a barrier coating on a gas 
turbine engine is typically completed at 1650°F. 

12. Claims 16-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer, Rigney et al., 
Eppler, Tecle, and Akechi as applied above, and further in view of Demaray. 

Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer, Rigney et 
al., Eppler, Tecle, and Akechi teaches all the limitations of these claims as discussed 
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above, except pre-treating the component surface prior to coating. Demaray teaches 
pretreating a component prior to application of a thermal barrier layer, in order to 
achieve a desired surface roughness (Col. 2, line 49-Col. 3, line 5). One skilled in the 
art would have recognized that such polishing/roughening is conventionally used for 
enhancing the adhesion of subsequently applied coatings to a substrate. 

Therefore, it would have been obvious to one skilled in the art to pretreat the 
nickel-based superalloy component of Nagaraj et al. in view of Klabunde and further in 
view of Kirk-Othmer, Rigney et al., Eppler, Tecle, and Akechi, prior to applying the 
coatings, in order to enhance the bonding of the coatings to the metal components, 
since polishing of superalloys prior to coating to enhance coating adhesion is disclosed 
by Demaray. 

Conclusion 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Turocy whose telephone number is (571) 272- 
2940. The examiner can normally be reached on Monday-Friday 8:30-6:00, No 2nd 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/David Turocy/ 
Patent Examiner 
Division 1792 




( TIMOTHY MEEKS 
SUPERVISORY PATENT EXAMINER 



